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A2CC:THE NORMAL DISTRIBUTION

Many populations have a distribution that can be well described with what is known as The Normal Distribution
or the Bell Curve. This curve, as seen in the accompanying handout to this lesson, shows the percent or proportion
of a normally distributed data set that lies certain amounts from the mean.
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As can be easily seen from Exercise #1, the majority of any normally distributed population will lie within one
standard deviation of its mean and the vast majority will lie within two standard deviations. A whole variety of
problems can be solved if we know that a population is normally distributed.

Exercise #2: At Arlington High School, 424 juniors recently tgok the SAT exam. On the math portion of the
exam, the mean score wad with a standard deviation of If the scores on the exam were normally
distributed, answer the following questions.

(a) What percent of the math scores fell betweer@ (b) How many scores fell between 500 and 6607
and } ower: SoO Round your answer to the nearest whole number.

Vopec : 660 Y x
LD\ il Aass)) RY.625
560 Saééo & %O = ;265\_)\)“1§0"5

(c) If Evin scored a 740 on her math exam, what (d) Approximately how many students did better
percent of the students who took the exam did than Evin?

[ower: 740
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Exercise #3: The heights of 16 year old teenage boys are normally distrib: with a mean of 66 inches and a
standard deviation of 3. If Jabari is 72 inches tall, which of the following is closest to his height’s percentile rank?

srmall # (=[0000
PN RN
(2) 67 (4) 93% /t,\ éé -

(6
Exercise #4: The amount of soda in a standard can is normally dlsmbuted mth a mean of 12 ounces and a
standard deviation of 0.6 ounces. If 250 soda cans were pulled by a company to check volume, how many would

be expected to have less than 11.1 ounces in them?

17 (3)28
(2) 23 @ 11

Exercise #5: Biologists are studying the weights of Red King Crabs in the Alaskan waters. They sample 16
crabs and compiled their weights, in pounds, as shown below.

9.8,10.1,11.1,12.4,11.8, 13.2,12.8, 12.5, 13.7, 11.6, 13.4, 12.3,12.6, 14.8, 14.2 15.1

(a) Determine the mean and sample standard (b) Why does this sample indicate that the
deviation for this sample of crabs. Round both population would be well modeled using a
statistical measures to the nearest fenth of a normal distribution? Explain. Hint — Use your
pound. calculator to sort this data in ascending order.

(c) Assuming your mean and standard deviation (d) If fishermen must throw back any crab caught
from part (a) apply to a normally distributed below 10.4 pounds, approximately what percent
population of crabs caught in Alaska, what of the crabs caught will need to be thrown back
percent will fall between 9.6 pounds and 15.6 if the weights are normally distributed?

pounds?
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Name Ke N A2CC Intro to Stat — homework
1. Scientists randm(nly select ten groups from a population of men over 50 years old. They calculate the mean weights
_ aofeach of these groups. The variability between these means can be best attributed to
(1) measurement variability (3) induced variability
(2) natural variability (4) sampling variability

2. Max and Daniel are measuring the amount of time it takes for a ball to roll down a ramp at different heights. For each
trial, both Max and Daniel take turns rolling the ball and working the stop watch. They do this in order to quantify
which of the following sources of variability?

(1) measurement variability” (3) induced variability
(2) natural variability (4) sampling variability

3. Which of the following scenarios would be an attempt to quantify induced variability?
(1) a phone survey of political preferences during election season
{2) multiple random samples of products from an assembly line to check for defects
(3) random assignment of people to a control group and a group taking a drug to lower cholesterol!
(4) recording the variability in the measurement of a soil sample's weight by the same machine

4. Which of the following research questions would involve collecting data through a survey?
(1) Watching people exit a grocery store to see the percent who use reusable bags.
(2) Assigning people to two groups to see the effect of a particular amount of sleep.
(3) Calling people on the telephone to see if they will be voting in the upcoming election. ¥
—  (4) Dropping salt cubes into two different liquids to determine which dissolves faster.

5. In which of the following cases would an observational study be necessary as compared to an experimental study?
(1) The study of how increased nutrient levels affect plant growth.
(2) The study of how educational levels affect median household income:
(3) The study of how a vaccine affects the percent of mice that get a particular disease.
(4) The study of how noise level affects the sleep patterns of volunteers in a sleep study.

6. Which of the following formulas, written in summation notation, would represent the mean of the data set
{%. X120 X, } ? Explain your choice.

(1) Z; ) ni X, 3) ii\
=l =1

7. The standard deviation of a population characteristics measures
(1) The difference between the maximum and minimum values.

(2) The difference between the third quartile and first quartile values.
(3) The average distance a data value is away from the mean. ¢

(4) The average distance a data value is away from the median.

8. The interquartile range of the data set {c@i$ 1 S.Q:E()E is

(2)15% 2)7 (3) 18 (4) 10

RAA-1=|S
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9. In an experimental study, a lab wanted to divide volunteers into two groups to determine the effect of a particular
phone app to help make people more punctual (on time). The 50 volunteers in the study will be assigned to either a
group of 25 who use the app for a week or a group of 25 who do not use the app. The participants were asked to come
to a lab to receive the app (or not) at 10:00 am on a Monday. Answer the following questions:

{a) Why would those performing the study not want to assign the participants in the two treatments (groups) based
on who showed up to the study session first?

/i}-\afc e Sb-\o-uej ve eaily ore Punci’uh\. ﬂ""f
waulol mli Lias,

{b) Propose a way to use a random number table to generate a simple random selection that eliminates the bias
that you discussed in part (a).

10. If you were trying to conduct a survey of political preferences for likely voters in an upcoming election and decided to
dial 1,000 randomly generated land-line phone numbers (not cell), why might this still introduce bias into the
sampling?

Wl’lo l"\ﬂ{ o~ \nJJ I;'nf. &a"yﬂ"‘orc ?

11. The heights of the 15 players on the Arlington boys' varsity basketball team are given below in inches.
(66)6 @@ 70)72/72)/73)/75Y75)/75)75) 76)77)(9
L_. 0’ '-—\/—{H.’.’\j’wbk—j,\_—/ﬂ(‘/'é:)

(a) Find the mean and standard deviation of this data

set. Use the population standard deviation. Round
both to the nearest tenth.

{b) Determine the proportion of the population that
falls within one standard deviation and within two
standard deviations of the mean. State your

X "72 5 ox= 3 8 values in decimal form.
One standard deviation from the mean:
{c) Use the random number table for this lesson to 72.5t %8 = 76.3 9/ | é }
pick a random sample of five players from this list. 72, 5-%.8 = 5.1 15[
Do this by picking a random two digit column along Two standard deviations from the mean:
the page. Scan down the column until you have 2.5 + 2(3.8) = §50.1
picked 5 random integers that fall from 1 to 15.
Write down your sample and calculate its mean. 72 27 Z('E"T‘) 261.9
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